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5 ] ifc^RIMERI DNA#-*«DNA-e**i«J| 

i ~ 3 ^-r^mm<Dmmmm^<D^m<Dmx^m 0 
^ i - 5 v>r *L^ia«oa{tt«ai^os£iio*A^rtfeo 

[W*S7] »WOTfc#A3*i*SEJW*, Moil, ^Xtf/Xtt 
tir&%£gc% ^tLTV^ ftjR«R?!l D N A fc^Wf 

zztzmofct-rz*? h D 

[«I*5H 9 ] 3ffi#|pjR«BB7!) «r^Ti" & D NA#r*iD NAt*J if 
8ffi*£<£>*y ho 

imtmi 03 m*|SlR«KyB**-f *DNA36»-*«[DNA-C**W^ 
^9fB«fcO%y ho 
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[0 0 0 1] 

[j£*-t©5PJJB$HM 

[0 0 0 2] 

$xi-*:£ifc-e**o -maot, jfflii&**jE#*«tfe*iHi«L**oi9L«d** 

$>h^\z*:<Dmmw$L -maim) £ ti-fz^iz izmm 

ommKm&m-fimfr&^mms&Zo tit. m&fc±izizmmm<tt&*<DZ 

[0 0 0 3] 

lfti& y h --7^> • yi77-V^E r i c B. Km i e cri*W3&L 
^?«[Proc. Natl. Acad. Sci. USA, V 
ol. 9 3 > p2071~2076 (1996)] Xit, &{kZikti:\'*1&&t&ft 

K^ffl^tv^ 0 DNA|S|±J: *) iRNAtDNAO^<ig^tS<0t 
> 9* V 9 V*<f- Vimj&lzmX-tZ i:M^ORNAOtWJ« 

1*10 d n a <?> h nm? %> rn.mw.rn % &ovrx-*m* : && u ^t-^v 
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f- Y(T>mmWi t W^, ^tlZmfti-Ztzib&nrj: 8 o<9^- ^ > (thymi 
ne) a^JbtLTV^OtN ^#JDN A^WM^I^lt^^ *3 t^I 

*5£s mC7)V-7°(D0. Igoucheva fcrt*— =f * ^ l/*^ 
F (single stranded oligonucleotides)^ 
[Gene Therapy. Vol. 8, p391~399 (2001) 

*?'>/l/ (u r a c i 1) ^ott/iifc+M^O^ V ^ ^ V^^- K^ffl $ tt 
[0 0 0 4] 

$«DNA©t'/^, r > * > * m no ^n*» — Kfletrt sit ^-e § 

ffSKumi ecf><7)^^7t'J^^Vtf K (3r^?*V=0 
[0 0 0 5] 
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[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

se^ij ^r-f & d n a <om.mwM ammmm. k*§ ra w * o«i w^sfet- * a l j: 

[0 0 0 9] 
[0 0 10] 

m i osmbo^Sck x tux, mmzmkvmmzmmmmzmxirz zti>ns 

[0 0 1 1 ] 

tfm.mmn^mLx^^mijmKumm^mt^DNA^mt^^t^mWit 
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[0 0 12] 

#S*DNAOV>-r*L-e& j;i,> 0 
[0 0 13] 

7^? h\ 5 bn>KV7DNAf) „ tfi^tt-SDNA (MfrDNA) 

o 

fcli^-C £>;&<, 
[0 0 14] 

*»9!K:«ffl$*t*3tt^RaE?!ISr^r1-*DNA (&T\ I^tDNA 
f^^Sr-^trm^E^JSr^rLTV^DNAr-ab^o ntBRttJ £ ti> ft 

»U ^Jw— 5ttfeffi*E2?II**i-*itSr*i*i-*feO-CttJa:v^ 0 -f£fr*> 

, mmto*4t& mmmmKJBm , (^^^ satin 
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012 0 0 2-2 0 4 8 8 7 ^ : 

D N A W^m^ * > * 3t> T > f - -fe > X if?) E^Ori* * > r A KM A/£ 4> O T? 

—9—) ^#A$*lTv*T& X^ a 
[0 0 15] 

<D X ftZl^itD N A P> — #§ID N A Soffit" * Cl t t> "C § & 
o Si-*iDN A t± -fe > X fc7Vf>b^ &SB#ri*:5> lc*§ffilft 

t i> 3b Z> i)K *§kWX*l* Z<DXo fc^J&O— #fi|D N A i> ^fflf & - t £ & 

o 

5, 6 4 3, 7 6 2f, ^5, 7 1 4, 3 2 3f, ^6, 0 4 3, 0 2 8fCs 
1 D N A k L Tf S«c $ *Lfc— *&l D N A t m K X *) llgf & £ § & 

o 

[0 0 16] 

tt©v^^v>v^#x.f>tt^>o «<7)Ji?SJi^<7)4 , ^DNA^^ (S p h a 
se) K33V>-C> DNAffira&lfex.lfl&Wfcti&o SDNA^^DNA^© 

— *KODNA-C> «WDNAO-b>Xg[fcr>f-fe>^0lOBB^I«r!fo, o$ 
[0 0 17] 



miE# 2003-3072129 



2002-204887 ^ v : 7/ 

^&&Wi^<9$rm^ #lwK5fe-f« *><^-Ct±*v^ — «&&K 5 0 0 b pjfcfc 
1 5 0 0 b ptX^mt Ly 0 5 0 0 b p JsHTO*^lCt±, ^<|^Cro(ODN 

AHf^srsv^c^iRi^^ * -7^* 5 vizmx-rz z\ t imL^zttf&z 

[0 0 18] 

*»WJwJ: *K ^iRlR^BB^ISr^r-r^DNASr^fflLTlRW^+^^S: 

v^)v 4 ^fflttK^zmxirzm&teZrvmm^izmxLtz^ 

[0 0 19] 
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[0 0 2 0] 

zzttfrszo mk «\ iijfeM 5<dxo 200 isuytfLfcuo 

£f £ L < tt 2 0 0 tt*JSlrtO»fi:-C* *K iWSKiilOO Jfi^rtt?* 0, 
[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

mmmi 

Red— shift Green Fluorescent Protein! 
7"9X5 Fp QB I 2 5 (fitiy^JXitWd KJfA$*itv^Re d-s h 
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ift Green Fluorescent Protein (J^T GFP t 
B»1-&) ^n-K-r^ilfST- ratOE^iJff 1) Kov>T, 
ilStL&Ch/^&^J;^;:, -e^i&^ge^J^^— • oo^^a^L/do PCR 

in vitro mutagenesis k i t (^^7 <>M ^"ttM) 
JBU GFPO»I^6 6~6 8fl7<7M©n, 6 7#g<7)^- 

t:lt^L^GFP' (mGFP) SfS^ t ^H£>»A L&v> G F P £ n - 
Ft^Ifs?-^Wti7 7^5 KpDON-AI (*7>^M*tt»D tcJfA 
U pD0N-mGFPtpD0N-GFP^iiU o £ fihto-fJ* 5 K 1 
/£ g£#tfTE^®?£5 0 ^ 1 ~f l//g<7)l ipof ectamine 

2000 (LF2000, Gibco BRLlil) ^ttf50^ l^Opt 
imenfl (Gibco BRLfil) tm&X 2 9 3 MB^ h 9 7 a. * 
4 HtC^gift-eiSLfc, pDON-GFP £#D;i£»-ete$jtv* 
JB^3fe36*«0 $ *ltc#\ p D 0 N - m G F P ^Xo £*BJ3& ii^3fo&** tifc 

iOmGFPA^fc&I^O^fcffi^fco 
[0 0 2 4] 
£MM2 

GF?mtt<v&mmF)zmi-&m-%mKmDNA mri rDNAt#t) 

GFPffittW) i r*&.fr7&/otio 7*7X5KpQBI2 5 # ?>"<>f *tt«) 
K#A£tiTV>&GFP*fcTO:£E2?iJ£7^^--U s-EcoRK DEN 
D (@B^i^@B^J#-^2, 3) "Cif ipg L/rHfK" HcoRI> BamHI (fcfc 
fc**?;^ *tt»D T*MlbL-C#«b*L*:7 6 2 b p«DNA^^7"7^^ K 
PUC19 OEcoRL BamHIt>f H5tfi*M 

/f 0 ov*T% i^)7°7X5 KOH indlll, BamHIt'f hWKGFPit 
itt<D£Mm *7*7^-Us-hindIII (Ba^J^OBB^J*-^ 4 ) £ i IT 
DENDSrffl^rJ«*SLr#^tL3feDNA»fM-*> H i n d I I I 
tf-ttK) fc«fc^B amH I -?M4fcLTt#£>*lft7 6 2 b p ?>DN Affirm 
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A,fZo LxmmZtitz??** K«rp u c G F P 0 - 0 tfr%, Ltz 0 

ttz, GFPmttO&WMZ'fyJ^-U s -E c o R I i3 J: tfD END £ 
ffl^TifipgLfcffifJtSrE c oR I> PvuII (?#?rxM**±$Q "CftHtLT 
?#£>*t£7 1 2 b p^DNABJfJtSrT^X^ KpUC 1 9©Ec oRI, Sma 
IiM hWK&^&A/rtfo ^(7)7 7^U^HindIIL BamH 

I^M hWlwGFP*fc^o£E^£79>f v-Us -h Udll I j3£OT> 
END£ffi^TiifILT#^*L£DNA$rJf £H i n d I I I , BamHITil 
foLX%bfifz7 6 2 b pODNA»fM-*&*&A,£o i ? fr#l6$tLfe^9 
X ^ F£pucGFP0-2 fc^ife Lfco 

GFPilfS^F^7°9-f t-U 1 0 0 h i n d I I lisXX^U 10 0b 
amhl (M&mvWfrm^ 5 . 6) T'^ipg LT#£>*l£:DN ASffi-£H i n d 
I I I > BamHIT-MU 1 1 2 b p WDN ABf/tfcSMRLfco _Lf3<7>-7°9 
X5 FpucGFP0-0^7 6 2 bp(?)Hi ndl I I-BamH IUffi-fc 
£«0 1 1 2 bp<DDNAilttllti> T^XS KpucGFP 0 - 6 *Mm 
Lfzo 

[0 0 2 5] 

P ucGFP0-0fiGFP£n - Y^&mtttO&^Z^Tmjfom&W* 
m*#LX&V) . -f >"9— FDNAOft^lil 5 1 8 b pT^^o pucGFP 
0-2 {iR^ie^JO— M^it* K>^5> 3 8^it?^^LTi3 *) „ ^ >^ 
- h DNAOS^fi 1 4 7 9 b ptr&&o ^ FpucGFP0-6liGF 

P£n- K-r-sat^O^fcGFPat^f-*^ 1 5 0-2 5 0tSOfiS*<9 
SJSR$*L*^|p]R«gB^J«r^rLT^O, W >"9— h DN AOS? tt 8 6 8 b p 
@lAt:pucGFP0-0s HlBCpucGFPO-2, BUCK 

pucgfpo-6 ^m^-r^o 

[0 0 2 6] 

pucGFP0-0. pucGFPO-2, p u c G F P 0 - 6 £-£*L-r*L#l 
SlfcLfcPCRfcJ: ^ &#faR&DNA-C*&0-0 i r D N A> 0-2 
i rDNA, 0-6 i rDNA^IUo 0-0 i r DN A^ 0-2 i 
r DNA^§t»Ct±-/9^ *^r-U s-ecoRI-1, Us-hindIII- 
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1 (BB^J^OBB^J#-§- 7 , 8 ) , £?z0-6 i r DNA^Ii:(i77^ 
Us-ecoRI-1, U100hindIII-l iMVm^W^m^r 9 ) 4r 

«fe^-OttaptCfl)l»jRi-fc*OTfcA*±^ 0-0 i r DNA> 0-2 irD 
NA, 0-6 irDNA K&tf* -fe 5 ' Hi&VMiT >-^-fc 

3' i (EcoRI site) frb J £tl<?H2 37^1282. 2 3 7 h 1 2 
4 3, 2 3 7 £ 8 1 3&B<Dm.&KMfzZ> 0 M 1 JC£5V>T, raG F Pilf5T-<7)-t 
V * i£ $> & r y f-fe V ^0 33 It * , ^^*<7)j« K & 

[0 0 2 7] 

^MM3 

J.tfv'-A (e p i some) Hl^fVl't^mG F Pst^O#— SE*tt*0 

O^^c0#m^M^/Co &®<Z)DNA#A&:: «£ &«II&'^>*ttO|£#*:»»t 
T, SSW^^fc*mGFP»^&&*&^7 p 9;*$ K (p c ep-mGF 
P) Mffi<7)Hti«l^|6]R§DNA (i r DN A) £ fctta V h n-;v 
icfflv^c sst'J =rov^-ftt^^|WIP#nmK^SA LfCo s s * y rfOffl^BE 

n^rnnm<omm^- 1 o 

[0 0 2 8] 

(1) Hfc-eJEttLfc i rDNAi:iSi^/-AmGFP*te : f-OM 
Hffc^ fcifc 1 -e^fH l^pDON-mGFP^f)mGF 

PiW£?-«r#tr7 6 2 b p©H i ndl I I -B a mH I $f/t£iji]||U e p i 
s o m a 1 ma mm alia n5l3I/<^ ^ — ~F%>& pCEP4 (Invitr 
o g e nttSSO ©Hi ndl I I, BamHIt'f h OP^CTr* n-- >7 1 
, 7"^* 5 Fpce p-mGFPfcffcofco 4 8 7 ^V?' W MC 2 9 3BB ( 
83frf@) *#^T, 10% FBS^trDEMEi&ifli-e— %l&*Lfeo -etL-e 
tt2//g©0-0 irDNA, 0-2 i r DN A> 0-6 irDNA^f 
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0 i rDNA, 0-2 i rDNA> 0-6 i rDNAil. 5//gWpc 
e p-mGFP&3 7. 5 1 OOp time nit&T^rlRU H*<D 2 
LF 2 0 0 0 fc-g-frOp time nJ&flbttS^o 3. 5 /u g<£>p c e p-mG 
FPfi&t£#tf 3 7. 5//l<7)Optime n*&ifet> |bJ*<£> 2 ^ g<7)LF20 
0 0 fc^tfOp time n^:ife£^£tg^£*#x 4 ^3 ^ h n-;v£: Lfc 

o 

2 0*B©'fV^-'>3>^ CtlP)ODNA-LF2 0 0 0 reag 
ent complexes £|fflJJ&tC«] LT> 3 O^P^M^l'Sg. 1 5 
O^lWOpt ime n^tfl$:iJPx.7to 6 B#M h7>X7x^ya>^ 1 ^ 1 
CO 1 0%FB S 4r^tfDEME^f%«r^int^o 4 mGFPlim 
0^m»^^$tLTi^^^l§-r^#« (GFPHttil) ^P»tL-6J:-9 
4 0gt:GFPii4iW ? -f^<*o^o H;:/v>-« 
ILtyv-b^^lDil^U FACS*CGFP»tt«BJia*SO^L^o 

m G F Pitfmo^MiOM^IlIt** 2 3 9 #HJ& 1 5JjBWft*fc 0 O 
G F P 8§14»<7>ikfi 0-0 irDNA (D^^Wc i> ^ < > * Ofl^Bj&^f ± s 
s # V i & & <D<Dt$] 3 fgrcfco fco 
[0 0 2 9] 

dna i o 4 ^taiiafefe o (ogf PE§tt3Mai& 

0-0 irDNA 18. 21+4. 2 2{@ 
0-2 irDNA 1 1. 79 + 2. 84i 
0-6 irDNA 5. 26 + 0. 7 4® 
s sJrl) 5. 40+2. 6 4<|g 

[0 0 3 0] 

(2) *HKttL*V»i rDNAKiaxey-AmGFPa^HF-OHa 
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fBUJfilM 3 - ( 1 ) tm Clfttm G F P atiS^Offcm&fl^fco 1 J5m<V 2 9 
3JfflJjS*»-ffimL7tGFPIlrttjfflJ!&OSc«:^2 fc^o &g5teLfcv* i r DNA 

[0 0 3 1] 

m2 



DNA 1 0 *m&htzi <9 CO GF PtHUHUffik 



0-0 i r DNA 


3 9. 


27+9.. 


2 H® 


0-2 i r DNA 


2 0. 


78 + 2. 


8 OB 


0-6 i r DNA 


1 3. 


1 2± 2. 


1 5fll 




6. 


54±2. 


6 4fl§ 


[0 0 3 2] 








— p c e p - m 




IfflO-O 


i rDNA£ 




Jt ^ V a > Lfc^ 


s 





[0 0 3 3] 

_t|B (2) 0^£fc*5V*-£\ tRW^lft'e**^^^ F( + ffflt/:»©t^ 
XI,Z^\ZfrX^%^Zt&mbfrt%'otzZtfrb, pcep-GFPH- 
0 i r DNAtSr±ffltl^— <D^X^2 9 3ttCiAU GFPittttlc 

2 1. 2 2 ±4. 6 7%<^«fitt^^7^5 K#AoT 

"tfcfc, pee p-mGFP^fA$tL-0/^«l^Iif:i)^ gfttt&P 

[0 0 3 4] 
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[^3] 

3c3 



DNA p c e p-mGFP*5^$tv-CV^S*Blfl& 

1 0 4 fifefc9W F P HHfcHMSgfc 



0-0 i r DNA 


201. 4 2 + 58. 4 21 


0-2 i r DNA 


109. 1 2 + 27. 4 8<@ 


0-6 i r DNA 


7 2. 24+2 3. 9 741 


s =t 


3 9. 76 + 20. 9 4i@ 


[0 0 3 5] 




±U<Dmm^iS^X b7>X7x^yg y\,Z\£EMM<7> i rDNAt s s^V 






rf<^)^e;V^ s 5 2 9 n m o U 0-0 


i r DNA. 0-2 i r DNA, 0 - 


6 i rDNAOt^&^aWg 


. 5. 10. 1, 16. 6nmo 



o -e*ve&. Hoo i r DNA**v>1**l<> s s ^ij i S9 tItS?)fIf^ 
^ofco ir DNA =S:lt?3Ett UT > 5 >^ 7 1 ^ -> a > Lfcft^ , ^tt 
L^tf7>X7x^ya>L 7^^t? & . feffi&$itt^<n\±&. G F P «{S 
^i**#tp 0 - 0 i rDNAt?*t), s s t'J ^5^±t^o/; 0 0- 
0 i r D N A <D&& s s * 'J =f «t «9 &-HSF>J?fc V> £ & t, -f > \%W$}^ 

s s^V^J:^»cftf»v>fcv^|Ugfegf^t,ti x i rDNA«fi^^- 
y?f-f s s * V =r J: 19 «9 ^ < . W&W^- <D\a}±ZM^fzt7FV& 

[0 0 3 6] 

H»J4 

Ife^m G F P itfc^-^A 

Retrovirus packaging kit ampho ( 9 *7 J* 

ON-mGFP t Jiffi^f y Y <D^y *r- v 9 - tt>\,ZV 
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^A^^«t i9[5]BtH2 9 3»i:|AL/:o 4 8B#F^*m> ig#$i±Yt£$PK. 

tU2 9 3DJ!WIl:»L/: 0 ^ * u---yy L£« (2 9 3- 
1 0M) ^mGFPit^F^Xo-CV^CltttPCR-CliffiLTtDNABf^O 

2 4->x^V->.i:2 9 3- 1 0il& (13]Jffl) 10% FB 

S ^-ttfDEME W-^tlJto Ztl*?ti3 /i g<Ds st'J^O-0 
i rDNA*WiiOp time n^"^7 5 ^ 1 £ 9 £#JRU 3^ 

g<7)LF 2 0 0 0 *#tf|WI»O0 p time n^mtm^fz 0 2 0fl*IHK 
^— Mfc. iWDNA-LF2 0 0 0 reagent complexes?: 
IBl&KiiHftfcjWfC* 1^ 9 0// 1 CO 1 0 %FB S Sr^tfDEMEJgiteSria 
Lt h7^7x^yg >^fro/io sst'J r*V>^;H&*i7 4 4. 0 

OnmoltJ, 0-0 i rDNAOIil 3. 3 7 nmo 1 T$>vtz 0 6 B$BB& 
, 1. 5// IOI 0%FBS^tfDEME^*«DLfco $t>i:i 6-1 8 
mffikfc 1 0%FB Sfc^trDEMEfc^Jfe&^&Lfco 

soma imtt<Di><7)£ *)1&w 0 $feoT^C^Oj£fitiS3fe««iS<7)T-Cx 
>5>^7x^'>gV^E8HSWl , fx^ (2 4^x;l/^-h, 2 0 0-3 
0 0^«Bfl&) OGFP^ftil^tx.^ 0 f^f^t4t:^to 
[0 0 3 7] 

[^4] 



*4 



DNA 


1 $=./l'&>tc<0<DGF P$mfflM&$fc 


0-0 ir DNA 


8 3. 7 5±2 4. 8 7® 


s s^f-y =t 


3 9. 2 5± 9. 6 3i 


[0 0 3 8] 




lepofectamine £ffiv*-C£ 


Bfl&Ktw^A Uss* V rffc 0 - 0 



i rDNAfi. ^mWM<0^. ifct^EKj&o gU£fW&o 0-0 
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i r DNAOitJgfis s*V^^+^0---C**fe*«^A*3tf-S!c**^ft 
<, 0-0 i r DNAl:i-5^ItiOft$(is s * 'j =f£ *)fi^fcJil*>*t 

i rDNA*«»Ilft«K:A*3^-»:* s ^*<r<>^ &^?-r-yr4 

[0 0 3 9] 

H»J5 

PCR in vitro mutagenesis fe^MFB U GF PiSfs 

(ml GFP) jt^pCEP4i:Wn-->'^L2 9 3#fflJ&lch^>^ 

T-<7)H i n d I I I -Nh e IBfM* (-36-174) Srfflv^ gfctcf|»J 1 T 
Ml/cmG F P«fi?(D±i(EffliOH i n d I I I -N h e I BfJt (-36-1 
7 4) tAn#AT, WU-7-va>GFP (dmGFP) Mittiffi- 

Gti 1 9 8&a£«t*LTv>;& 0 iOdmGFPS^CAotv^ 7 6 2 b p H 
i n d I I I-BamH I$r>t£> pCEP4<DHi ndl I UBamHI© 
WlC-9-^n--^^U IRWIfcKi: LXmm-t&77X< Kp c e p-dmG 
F P £fpo7t 0 

£|fc&#tt£jfc01l 3 t 0-0 i rDNAtCiS^7*;V5a-f 

fc i fcacT G F P figr1£NIIJ9&tt. 1 75fflffi.M /c^:i3-15 h titz 0 
[0 0 4 0] 
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[0 0 4 1] 

FREE TEXT 

SEQ ID N0:l; Gene encoding red-shifted green fluorescence protein 

SEQ ID N0:2; PCR primer Us-EcoRI to amplify a gene encoding red-shifted 

green fluorescence protein 

SEQ ID N0:3; PCR primer DEND to amplify a gene encoding red-shifted gree 
n fluorescence protein 

SEQ ID N0:4; PCR primer Us-Hindlll to amplify a gene encoding red-shifte 
d green fluorescence protein 

SEQ ID N0:5; PCR primer UlOOHindlll to amplify a portion of gene encodin 
g red-shifted green fluorescence protein 

SEQ ID N0:6; PCR primer DIOOBamHI to amplify a portion of gene encoding 
red-shifted green fluorescence protein 

SEQ ID N0:7; PCR primer Us-EcoRI-1 to amplify a gene encoding red-shifte 
d green fluorescence protein 

SEQ ID N0:8; PCR primer Us-HindIII-1 to amplify a gene encoding red-shif 
ted green fluorescence protein 

SEQ ID N0:9; PCR primer U100HindIII-l to amplify a portion of gene encod 
ing red-shifted green fluorescence protein 

SEQ ID N0:10; Chimeric oligonucleotide ss Oligo. "nucleotides 1 to 4 and 
50 to 53 are 2' -0-me thy 1 uridine" 
[0 0 4 2] 

SEQUENCE LISTING 

<110> TAKARA BIO INC. 

<120> Method for introducing mutation into target nucleic acid 



ffilE# 2003-3072129 



12 0 0 2-2 0 4 8 8 7 A ^-v : 18/ 



<130> T-1783 

<140> 
<141> 

<160> 10 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 720 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Gene encoding 
red-shifted green fluorescence protein 

<400> 1 

atggctagca aaggagaaga actcttcact ggagttgtcc caattcttgt tgaattagat 60 
ggtgatgtta acggccacaa gttctctgtc agtggagagg gtgaaggtga tgcaacatac 120 
ggaaaactta ccctgaagtt catctgcact actggcaaac tgcctgttcc atggccaaca 180 
ctagtcacta ctctgtgcta tggtgttcaa tgcttttcaa gatacccgga tcatatgaaa 240 
cggcatgact ttttcaagag tgccatgccc gaaggttatg tacaggaaag gaccatcttc 300 
ttcaaagatg acggcaacta caagacacgt gctgaagtca agtttgaagg tgataccctt 360 
gttaatagaa tcgagttaaa aggtattgac ttcaaggaag atggaaacat tctgggacac 420 
aaattggaat acaactataa ctcacacaat gtatacatca tggcagacaa acaaaagaat 480 
ggaatcaaag tgaacttcaa gacccgccac aacattgaag atggaagcgt tcaactagca 540 
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gaccattatc aacaaaatac tccaattggc gatggccctg tccttttacc agacaaccat 600 
tacctgtcca cacaatctgc cctttcgaaa gatcccaacg aaaagagaga ccacatggtc 660 
cttcttgagt ttgtaacagc tgctgggatt acacatggca tggatgaact gtacaactga 720 

<210> 2 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
Us-EcoRI to amplify a gene encoding red-shifted 
green fluorescence protein 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
DEM) to amplify a gene encoding red-shifted 
green fluorescence protein 



<400> 2 



cttgaattcg gtaccgagct cggatcgggc gcgcaagaaa 



40 
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<400> 3 

cactggcggc cgttactagt 

<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
Us-Hindlll to amplify a gene encoding 
red-shifted green fluorescence protein 

<400> 4 

cttaagcttg gtaccgagct cggatcgggc gcgcaagaaa 

<210> 5 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
UlOOHindlll to amplify a portion of gene encoding 
red-shifted green fluorescence protein 

<400> 5 



20/ 



20 
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40 



<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
DIOOBamHI to amplify a portion of gene encoding 
red-shifted green fluorescence protein 

<400> 6 

tcggatccaa gtcatgccgt ttcatatgat ccgggtatct 40 



<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
Us-EcoRI-1 to amplify a gene encoding red-shifted 
green fluorescence protein 

<400> 7 

gaattcggta ccgagctcgg atcgggcgcg caagaaa 37 
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<210> 8 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
Us-HindIII-1 to amplify a gene encoding 
red-shifted green fluorescence protein 

<400> 8 

aagcttggta ccgagctcgg atcgggcgcg caagaaa 37 

<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
U100HindIII-l to amplify a portion of gene 
encoding red-shifted green fluorescence protein 

<400> 9 

aagcttctgg caaactgcct gttccatggc caacacta 38 
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<210> 10 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mod if ied_base 
<222> (1)..(4) 
<223> um 

<220> <221> modified.base 
<222> (50).. (53) 
<223> um 

<220> 

<223> Description of Artificial Sequence: Chimeric 
oligonucleotide ss Oligo 

<400> 10 

uuuuatcttg aaaagcattg aacaccatag cacagagtag tgactagtgu uuut 54 
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(1) at»iRisaiB5!isr^r't&DNA*w*-t«xs; iit% mm&-%fa%.m. 

( 2 ) Wfam^RttEyO*^* DN A «rjWlfirtJ-*A-r*Mo 
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